Apoptosis induced by Pseudomonas aeruginosa in antigen presenting cells is diminished by genetic modification with CD40 ligand.
Persistent colonization with Pseudomonas aeruginosa (PA) is a hallmark of the lung disease associated with cystic fibrosis (CF). Based on the concept that PA is not cleared from the lung by the host response in individuals with CF, we analyzed the capacity of PA to induce cell death in human alveolar macrophages (AM) and murine dendritic cells (DC), antigen presenting cells that play a central role in the initiation of pulmonary host defenses against pathogens, and evaluated if genetic modification can lead to protection against PA induced cell death. AM and DC were susceptible to cell death induced by the laboratory PA isolates PAO1, PAK and PA103, as well as a mucoid derivative of PAO1 and PA isolates derived from sputum of individuals with CF. Apoptosis, analyzed by TUNEL assay, was detectable in AM and DC as early as 3 h after infection with PA. In contrast, the same strains and doses of PA had little effect on the lung epithelial cell line A549 and primary cultures of human bronchial epithelial cells in vitro. Pretreatment of DC with the caspase inhibitors VAD-fmk and YVAD-cmk reduced PA induced cell death (p < 0.05). Finally, genetic modification of DC to express CD40L using an adenovirus vector decreased the susceptibility of DC to cell death induced by PAO1 compared with DC infected with a control Ad vector (p < 0.01). The data demonstrate that DC and AM are susceptible to apoptosis induced by PA and that this response can be partially reversed by genetic modification with CD40L, a CD4+ T cell molecule that plays a central role in activating antigen presenting cells. These observations suggest a potential mechanism contributing to the persistence of PA in CF and suggest that genetic manipulation of antigen presenting cells with anti-apoptotic genes may be able to strengthen host defenses in CF.